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LONG-TERM GOAL

Models that provide estimates of sediment-transport rates and directions use, as input, a modest
amount of information from the field.  Such models possess an inherent, untested assumption that
only physical processes and abiotic characteristics of the bed govern sediment movement.  This
study evaluates this assumption by measuring the magnitude of benthic-biological effects on
nearbed flows and sediment transport in the kinds of environments of most immediate interest to
the Navy -- sands, sand-mud mixtures and high flows that occur in very shallow water.  The
long-term goals of this research are to identify (1) conditions where existing, abiotic,
sediment-transport models would make reasonably accurate predictions, and (2) the key,
biologically relevant variables which should be incorporated into the models for conditions where
biology is important.  Ultimately, this research would contribute to a new generation of models that
could provide sediment-transport predictions which are meaningful for both biotic and abiotic
conditions.

OBJECTIVES

The objectives of this study are to obtain estimates of the seafloor area covered by dense
assemblages of organisms that are likely to affect sediment transport in high-energy, very shallow
water (< 15 m), sandy environment and to quantify the effects of these organisms on near-bed flows
and sediment transport in a laboratory flume  The project consists of a technology-development
(FY96), a field (FY97) and a laboratory-flume (FY98) component.  The specific objective of the
research conducted during FY97 was to map repeatedly, with meter-scale resolution, the
distribution of dense, surface- visible benthic organisms over a kilometer-scale region of the bottom
at an exposed, high-energy, sandy site.

APPROACH

This study focusses on “large signals” -- that is, it is designed to document distributions in the field
and to measure specific effects in the flume of those biological assemblages expected to have the
largest influence on near-bed flows and sediment transport.  Examples of such assemblages in
nearshore sandy sediments are dense beds of sand dollars, tube worms and seagrasses.  To estimate
the area of the seafloor covered by these assemblages, our approach was to map, photograph and
sample them within a 0.34 km2 region of the nearshore. The mapping was done acoustically.
SCUBA divers, transported by underwater vehicles, traveled along a predetermined compass course
within a specified area of the seafloor.  Using a triad of moored, geopositioned, acoustic
transponders (750 m range), each replying at a different frequency (25-32 kHz), and a
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shelf”-- the region from a few meters depth to a few 10's of kilometers offshore -- is probably the
most biologically and physically undersampled coastal environment.  This study demonstrates that
two species of relatively large, surface-visible benthic organisms live in sufficiently high
abundances on the inner shelf to potentially affect sediment transport.  Moreover, spatial resolution
of 10's of meters clearly was necessary to document the boundaries of the mud belt and the
association of tube worms with it.  This kind of information should of of great interest to nearshore
sedimentogists or oceanographers who assume that 1) high-energy nearshore areas consist of sands
only (i.e., that mud patches could not persist in such physically reworked regions), and 2) there is
no biology in sands or that what biology is present is very sparsely distributed.

TRANSITIONS

The recent shift in focus of Naval operations from deep water to nearshore coastal regions has
resulted in enhanced development of research programs on various aspects of mine
countermeasures -- the detection, identification and neutralization of mines -- in depths from the
beachface to “very shallow water” (10-40 m).  Predicting the distribution of mines in such regions
requires models that incorporate all relevant transport parameters.  Thus, transitioning the results
of this biological study to nearshore physical oceanographers and sedimentologists who use models
to predict sand transport should enhance the accuracy of their model predictions, predictions which
could be invaluable for a variety of mine countermeasures activities.

RELATED PROJECTS

The results of this study should facilitate interpretation of the generality of point measurements
used to predict sediment transport, such as those made during ONR’s SandyDuck Program.
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